§epog7-2001 18:11  FROM-IDAHO DEQ 2083730143 087 P00 F-5TH
+ %
*

September 24, 2001

MEMORANDUM
10: Jim Johnston, Administrator
Idahe Fals Regional Office
FROM: Eric Antrim, EIT ERQA

State Office of Technical Services

THROUGH: Shawnee Chen, PE, Stafl Engineer C—
Siate Office of Technical Services

SUBJECT TiER | TECHNICAL ANALYSIS
T2-010544, Challis Redi-Mix, Chailis
{Concrete Batch Plant Tier It Operating Permit Number 037-00008)

PURPOSE

‘The purpose of this memorandum is to satisfy the requirements of IDAPA 68.01.01.400 (Rules br the
Controt of Air FPoliution in Idaho) for issuing Tier il Operating Permits,

R SCRIP

This facility was instalied without a permit to construct, Because the concrete baich plant gets is sand
and gravel from @ nearby gravel pit and because 80% of the sand and gravel produced by thegrvel pitis
used for this concrete baich plant, the two were considered to be one facility. Both locations arunder
common control and ownership. it was determined that a facility-wide tier Il opereting permit woid be the
most appropriate permitting action because it would aliow the inciusion of sources 2t the gravelpt. The
standard permit 1o consinuct for concrete batch plants was heavily relied upon even though this letch

plant is not portable and is powered by the local utility. Therefore, the standard permit to constet had
many requirements and provisions that were not included in the currert Tier i because those povisions
did not apply to this situation and complicated the permit neediessly. This permit was issued uder the
authority of IDAPA 56.01.01.401.03.b (Le., requirements necessary to ensure compliance),

fl SCRIPTIO

. Challis Redi-Mix purchased a concrete batch plant (CBP) and 2 sand and gravel pit in 1888, The facility
has been located and operating in the same location just outside of Challis, ldaho, since 1978, The faciiity
rarely approsches design capacily, and has no-full-time employees. According to a phone conersation
with the owner, the facility does not plan fo relocatle, :

"The sand and gravel pit is about one quarter mile from the CBP. There is & two-deck wash phntwith &
125-kilowatt (kW) generator permanently located at the pit. Also in the pit is a portable screen pwered by
a 10 horsepower (hp) generator that is sometimes leased and relocated. For about 8 week each year, a
crusher is brought to the gravel pit 1o crush enough gravel for the rest of the year. About 80 percent Of the
gravel produced in the pitis used in the CBP. The rest is sold directly to the public.

The CBP has 3 maximum production capacity of 50 cubic yards of concrete per hour, R is powered by the
local utility. There are no elevated storage bins for sand and gravel, For each-batch of concrele, thee
sand and gravel weigh bins are loaded with a front-end loader. There is no control equipmentonthe
cement silo steck; @ rain cap protects the cement from moisture.
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SUMMARY OF EVENTS

On May 21, 2001, the idaho Departmem of Environmental Quality (DEQ) received a standard permit 10O
construct application form for a concrete bafch plant from Challis Redi-Mix in Challis, Idaho. On June 14,
2001, DEQ determined the application to be incomplete. On June 21, 2001, DEQ received addional
information. On July 3, 2001, the application was determined to be compiete, On August 8, 2001, &
proposed permit and associated documentation was made available for public comment. The public clid
comment on the permit. On September 10, 2001, the public comment period ended.

DISCUSSION
1. Process Description

Sand and gravel are produced by the facility in & heatby gravel pit. The material is transported to
the CBP location and stockpiled. Cement is delivered by truck and pneumatically transferred to its
storage silo. A air is displaced in the siio, cement dust is emitted from the slio’s stack. There s
no control gevice to firmit this emission. Power to run the concrete baich piant is provided by the
locat utility. Af the gravai pit, 8 125 KW diesel-fired generator powers a wash plant. Atenhp
diesel-fired generator powers a screen.,

In addition, 8 generator is used t0 power a crusher that locates and operates in the pit for sbowut a
week every year, Gayle Lynn of Blackfoot, ldaho, owns the crusher that has been used in the
past. ‘The crusher produces encugh aggregate for the coming season. According to the method
that is found in Chapter 11.12 of the Compilation of Air Poliution Emission Factors (AP-42), this
shouid be approximately 3,000 cubic yards of gravel in 8 busy year for this faciilty, Abusy year
according 1o the aclual production data provided with the appiication woukl be 6,000 cubk yards -
of concrete production,

The production process begins when sand and gravel are fed into the aggregate weigh hopper by
a front-end {oader. When a pre~determined amount of each is weighed, the sand and gravel is
drop-fed onto an inclined conveyor that trensfers the mixture into a cement truck. A pre-
determined amount of cement is also weighed and drop-fed through e rubber chute inte the
cement truck. The rubber chide directs the cement and provides a measure of dust control,

Water is then added, and the components are mixed in the truck on the way to the job site,

2 I kas j

The concrete batching fecility is located in Custer County, which is unclassifiabie for aif Nabonat
Ambient Air Quality Standards (NAAQS).

AP-42 chapters 11.12 and 3.3 were used {o estimate emissions from this facility. These chapters
and emission estimates are contained in Appendix A. These emission estimates were used O
determine the soucce's natural minor faclity classification (Le., potential to emit of less than 100
tons per year), ambient impact, and compliance with the appiicabie grain icading standard,

‘The ambient impact analysis required an emission estimate for each non-fugitive emission in
pounds per hour. These estimates were then used in the modeling analysis. Fugitive dust
emissions must be reasonably controlled at all times. in order to ensure the air quailty is not
degraded beyond the faciiity boundary, the permit requires that no fugitive emissions be seen
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crossing the facliity boundary. The emissions from fugitive sources were assumed 1o have no
ambient impact .

For purely emission inventory and informational purposes, an estimate of actual facilitywide
emissions was meade. Actual emissions were based on an annual production of 6,000 yards of
concrete. This production has only been attained once in the last seven years according to the
facility's application. Fugltive emissions were included to estimate faclity-wide emissions, Fugitive
emissions are the dominant type of emissions from these sources, The actugl emissions wotsld
be expected 1o be less than 1 ton per year of particulate matter. PMy emissions would be even
less. This emission estimate is in Appendix A, on engineering paper, with the heading of "Actual
Emissions”.

Grain loading was addressed for the cement storage silo by estimating the pounds of patticulate
matier emission and comparing that to the throughput. it was found o comply with IDAPA
58.01.01.710.08.¢.1ii without controls, As noted in a September 22, 2000, mernorandum frorm

Mike Simon, Air Program Office, conceming fuel-burning equipment, the particulate standard riay
not be reasonable for diesel-fired penerators;

DEQ staff determined that the parliculste matter standard for fuel-burning equipment rmay
not be practically achievable in some cases for diesel-fired internal combustion units,  In
light of this, DEQ will conduct a technical ansiysis on generator units and consider any
appropriate rolemaking regarding particulate matter standards. in the interim, DEQ
permitting stafl shouid exercise discretion when considering compliance demonstration
requirements for generalor sets in the permitting process. - '

In light of this guidance, the fuel-buming equipment particulate matier standard was notincluded
in the permit. .

The opacity from the cement storage silo is not allowed to exceed 20% opacily in accordance with
IDAPA 58.01.01.625. Pholographs were received from the public, which appear to showthe silo
erissions having opacity in excess of 20%. #is aiso realized that the majority of cerment silos do
use 2 filter to control emissions. Further, it is the judgement of DEQ engineers that t woud be
unlikely that the slio could be filled without emissions exceeding 20% opacity. Therefons, it was
deemed reasohable for the Depanment 10 require the installation of an air poliution conirol device
on the cement storage silo to assure compliance with the opacity siandard. 1IDAPA
£8.01.01.405.01 allows the Depantment to impose reasonable conditions,

Poriand Cement is a toxic air pollutant in accordance with IDAPA 58.01.01.585, Also, diesel
generators emit organic toxie air pollutants listed in IDAPA 58.01.01.585 and 586. These
emission estimates are in Appendix A. The facility was found to emit foxic air pollutants with
resulting ambient concentrations less than the acceptable ambient concentrations In 58.01.01.588
and 586.

4 Modeling -
It is assumed if no emissions visibly cross the boundary, the ambient eir quality is protected from
the impact of fugitive emissions. DEQ has been historically satisfied with this approach. The non-
fugitive emission sources at the CBP are the cement storage silo and two generators inthe gravel

pit. The impact of the generators was combined with that of the cement storage silo. The
modeling follows the emission estimates in Appendix A,
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The 125 kW and 10 hp generators were modeied, and compiiance with the NAAQS was
demonstrated when the generators were only allowed to operate for 4,500 hours per yew. The
generator emissions were added and conservatively assumed to emit simultaneously fomthe
125 KW generator's stack. The yearly hours of operation imit is necessary 10 protect the ennual
stendard for NO,,

To estirnate the ambient impact of the cement storage siio, the emission factor In AP-42had to be
revised t¢ be in terms of pounds of particulate emission per pound of cement throughpit The
factor provided used pounds of concrete production. In the footnotes, the assumed propotions of
concrete were shown, and were used 1o change the emission factor. Also, 8 very low vekcity was
used to approximate the effect of a rain cap on the stack.

The silo was allowed 84,000 pounds of cement délivery per day. This Is the maximum glowable
production rate to protect the NAAQS without imposing daily limits on the generators. This dally
limit was aiso imporiant in establishing that toxic Portland cement emissions did non exceed
acceptable ambient concentrations.

5. Fagility Classification

This facility is not a major facifity as defined In IDAPA 58.01.01.006.55 and IDAPA
£8.04.01.008.10. Concrete batch plants aze not designated facilities as defined in IDAPA
58.01.01.006.27. Concrele baich planis are not sublect to federal New Source Performance
Stendards of National Emission Standards for Hazardous Air Pollulants. The Standard industrial
Classification code for concrete batch plants is 3273, The Aerometric information Retrieval

System (AIRS) facllity classification for this facllity is “B" because the uncontrolied potential to emit
is less than 100 tons per year,

€. Regylatory Review
This OF is éubject to the following permitting requirernents:

a IDAPA 58.01.01.401 Tier §i Operating Permit

b 1DAPA 58,01.01.403 Permit Requirements for Tier il Sources

¢ DAPA 58.01.01.404.01{¢) Opportunity for Public Comment

4 @ A S8 01014 %_g . Authority to Revise or Renew Operating Permits
e APA 58.01,01.4 Obligation to Comply :

f APA 58 01.01,577 Ambient Air Quality Standards

¢ APA 68 01.01.625 Visible Emission Limitation

R {DAPA £6.01.01 650 General Rules for the Control of Fugitive Dust

i IDAPA 58.01.01.677 Fuei Buming Equipment Grain Loading

j P 01,710.08 Process Equipment Grain Loading

7. AIRS Information

Since this facilty Is considered 8 new facllity for AIRS purposes, an update to the AIRS dstobase
is required. The information necessary to update the database is included as Appendix B of this
technical analysis.
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AIRSIAFS FACILITY-WIDE CLASSIFICATION DATA ENTRY FORM
) - AREA CLASSIFICATION
;‘::wa sib | Pap | NEsHAP | NSPS | macy |vmev | A W"m! e I
N - Nonattzinment |
SO, B v |
NOx B U
co B u
PMu B U
PT (Paniculats) B U
vOC B v
THAP (Tots! HAPS) ] u
Other {specify below:)
(Add additional lines # necessary.)
VEFEFD * ND ND ND ND ND ND

*  VEFEFD (VISIBLE EMIBSBIONS, FUGITIVE ERMISSIONS, AND FUGITIVE DUST) ARE ENTERED FOR COMPLIANCE
PURFOSES ONLY AND DO NOT REQUIRE EVALUATION BY THE PERMIT ENGINEER.

AIRSIAFS CLASSIFICATION CODES:

A = Acualor potential emissions of 3 politant zre sbove the applicable major source threshold. For NESHAF only, ciaas “A” s
applist to esch poliutent which is below the 10 tonper-year (T/yr) thresheld, but which contiibutes $o a plent totel in excess
of 25 Tiyr of 8l NESHAP politdants. .

*  Powentlat ernissions fall bolow applicable meior sousce thresholds i and only # the source complies with federaly
enforceable regulations of limitations. .

= Artusi and potential emissions below ait applicabie major source thresholds,

Class is unknown.

®  Mgjor source threcholds are not defined (e.y., redionuclides).

EEES

‘The facility is not & major faciiity s defined in IDAPA 58.01.01.008.10. Therefore, registration and
registration fees in accordance with IDAPA §8.01.01.526 are not applicable. Because this permitis
required by the Department and not requested by the facility, fees in accordence with 1DAPA 58.01.01.470
were determined o be not applicabie. _

RECOMMENDATION

Based on review of application materials and all appiicable state and federal rules and regulations, staff
recommends that Challis Redi-Mix be issued a Tier If Operating Permit for a portable concrete batching
facility.

5°° 2

EAbm AIR.SSBG.PORT.7005480  GMAHWANTRIMICHALLIES REDI-MIX\TECH MEMO.DOC
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Appendix A
Emission Estimates
Modeling
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3.3 Gasoline And Diesel Industrial Engines

3.3.1 Genersl

The engine catcgory addressed by this section covers 8 wide variety of industrial applications
of both gasoline and diesel internal combustion (IC) engines such as aerial lifts, fork lifts, mobile
refrigeration units, generators, pumps, industrial sweepers/scrubbers, material handling equipment (such
as conveyors), and portable well-drilling equipment. The three primary fuels for reciprocsting IC
engines are gasoline, diesel fuel oil (No.2), and natural gas. Gasoline is nsed primarily for mobile and
portsble engines. Diesel fuel oil is the most versatile fuel and is used in IC engines of all sizes. The
rated power of these engines covers a rather substantial range, up 10 250 horsepower (hp) for pasoline
engines and up to 600 hp for diese] engines. (Diesel engines greater than 600 hp are covered in
Section 3.4, "L.arge Stationary Diesel And All Stadonary Dual-fuel Engines™) Understandably,
substantial differences in engine duly cycies exist. It was necessary, therefore, 1o make reasonsbie
assuraptions concerning usage in order to formuiste some of the emission factors, o

3.3.2 Process I?escﬁpﬂou

All reciprocating YC engines operate by the same basic process. A combustible mixture is first
compressed in a small volume between the head of a piston and its surrounding cylinder. The mixture
is then ignited, and the resuling high-pressure products of combustion push the piston through the
cylinder. This movement is converted from linear o rotary motion by @ crankshaft. The pisten
retwrns, pushing out exhaust gases, and the cycle is repeated.

There are 2 methods used for sistionary reciprocating IC engines: compression ignition {CI)
and spark igniton (SI). This section deals with both types of reciprocating IC engines. All diesel-
fucled enginen are compression ignited, and all gusoline-fueled engines are spark ignited.

" in CI engines, combustion air is first compression heated in the cylinder, and diese] fuel oil is
then injected into the hot air. Ignition is spontancous because the air temperature is nbove the
sutoignition temperature of the fuel. SI engines initiate combustion by the spark of an electrical
discharge, Usually the fuel is mixed with the sir in a carburetor (for gasoline) or 2t the intake valve
(for natural gas), but occasionally the fuel is injected into the compressed air in the cylinder.

CI engines usually operate at 2 higher compression ratio atio of cylinder volume when the
pistcsnisatthcbonomofi:sstrokcm:h:vo}mwhmitisstﬂ:cmp)thanSlcngimbecamﬁw! is
not prosent during compression; hence there is no danger of prematare autoignition, Since engine
thermal efficiency rises with increasing pressure ratio (and pressure ratio varies directly with
compreasion ratio), CI engines are more efficient than S engines. This increased efficiency is gained
a1 the expiensc of poorer response 1o load changes and 8 heavier structure to withstand the highes
pressures.

333 Emissions

Mos1 of the pollutants from IC engines are emitted through the exbaust. However, some total
organic compounds (YOC) escape from the crankcase as a result of blowby (gases that are vented from
the oil pan afier they have escaped from the cylinder past the piston rings) and from the fuel tank and
carburetor becsuse of evaporstion, Nearly all of the TOCs from diese] CI engines enter the

10/96 : Stationary Intemal Combustion Sources : 3.3-1
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atmosphere from the exhaust. Evaporative losses are insignificant in diesel engines due 1o the Jow
volatility of diesel fuels. ‘ )

The prirnary peliutants from imemal combustion engines are oxides of nitrogen (NQ,), total
organic compownds (TOC), carbon monoxide (CO), and particulates, which include both visible
(smoke) and nonvisible emissions, Nitrogen oxide formation is directly related to high pressures and
temperatures during the combustion process and fo the nitrogen content, if any, of the fuel. The other
pollutants, HC, €O, and smoke, are primarily the result of incomplere combustion. Ash and metall
additives in the fuel also conwibute 1 the parsiculste content of the exbhaust. Sulfur oxides (80,) slso
sppear ini the exhaust from IC engines. The sulfur compounds, mainly sulfur dioxide (SO,), are .
directly related to the sulfar content of the fuel? '

3,3.3.1 Nirogen Oxides -

" Nitogesn oxide formation ocours by two fundamentally different mechanisms. The
predominant mechanism with internal combustios engines is thermal NO, which arises from the
thenmal dissociation and subsequent reaction of nitrogen (N,) and oxygen (0)) molecules in the
combustion air. Most thermal NO, is formed in the high-temperature region of the flame from
dissocisted molecular nitropen in the combustion air. Some NO,, called prompt NO,,, is formed io the
early part of the flame from reaction of nitrogen intermediary species, and HC radicals in the flame,
The sccond mechanism, fuel NO,, stems from the evolution sand reaction of fuel-bound nitrogen
compounds with oxygen, Gasoline, and most distillate oils have no chemically-bound fuel N, and
esseotially alf NOy formed is thermal NG,

3.3.3.2 Totsl Organic Compounds - _

The poliutants commonly classified as hydrocarbons are composed of & wide variety of organic
compounds and are discharged into the atmosphere when some of the fuel remains unburned or is only
partially bumed during the combustion process. Most unburned bydrocarbon emissions result from
fuel droplets that were transporied or injected into the quench Isyer during combustion. This is the
region immediately adjacent 1o the combustion chamber surfaces, where beat transfer outward through
the cylinder walls causes the mixture temperatures to be 100 Jow to suppor combustion,

Parially burned hydrocarbons can occur because of poor air and fuel homopeneity due to
incomplete mixing, before or during combustion; incorrect air/fuel ratios in the cylinder during
combustion due 1 maladjustment of the engine fuel system; excessively large fuel dropiets (diesel
engines); and low cylinder temperature due 1o excessive cooling (quenching) through the walls o early
cooling of the gases by expansion of the combustion volume caused by pisten motion before
combustion is mlet&d.z :

3333 Carbon Monoxide -

Carbon monoxide is a colorless, odorless, relatively inent gas formed as an intermediate
combustion product that appears in the exhaust when the reaction of CO 10 CO, cannot proceed to
completion. This situstion occurs if there is a lack of svailsble oxygen near the hydrocarbon (fuel)
molecule during combustion, if the gas wemperature is too low, or if the residence time in the cylinder
is t00 short, The oxidation rate of CO is limited by reaction kinetics nod, as a consequence, can be
accgiera;fg only to a ceriain extent by improvements in air and fuel mixing during the combustion
process. '

3.3.2 EMISSION FACTORS - 10/96
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3.3.3.4 Smoke and Particulate Mauer - '

White, blue, and black smoke may be emined from JC engines. Liguid particulates appesr as
white smoke in the exhsust during an engine cold start, idling, or low load operation. These are
formed in the quench Isyer adjucent to the cylinder walls, where the tempersture {s pot high enough to
ignite the fuel. Blue smooke is emitted when Iubricating oil leaks, often past wom piston rings, il the
combustion chamber and is pamaiiy bummed. Proper maintenance is the most effective method of
preventing blue smoke emissions from all types of IC engmm The primary constituerst of black

smoke is sgglomerated carbon particles (soot) formed in regions of the combustion mixtures thst sre
OXygen deficient.?

3.3.3.5 Sulfur Oxides «

Sulfur oxides emissions are a function of only the sulfur content in the fuel rather than ay
combustion variables. In fact, during the combustion process, essentially slf the sulfur in the foel is
oxidized 10 SO,. The oxidation of $O, pives sulfur wioxide (S80,), which reacts with water 10 give
sulfuric acid (1,50, a contributor 1o acid precipitation.  Sulfuric acid reacts with basic subsunces to

give sulfates, which are fine particulates that contribute to PM-10 and visibility reduction. Sulfw
oxide emissions also contibute to corrosion of the engine parts. ™

3.3.4 Conwol 'rechmiogics

Contro)] measures to date are pmnan!y directed at limiting NO, 3nd CO emissions since they
are the primary pollutents from these engines. From s NQ,, vontrol vwwpomz, the most importsst
distinction between different engine models and types of xcciprocatmg eagines is whether they se
rich-burp or lean-burn. Rich-bum engines have 2 airao-fuel ratio operating range that is nesr
stoichiometric or foebrich of stoichiometric and a5 a result the exhaust gas has little or no excess
oxygen, A lesn-burn engine has an air-to-fuel opersting range that is fuel-lean of stoichiometric;
therefore, the exhisust from these engines is characterized by medium o high levels of O,. The mose
common NO, control wchnique for diesel and dual-fuel engines focuses on modifying the corsbustion
ProCess. Howavﬂ, selective catalytic reduction (SCR) and nonsclective catslytic reduction (NSCR)

which are post-combustion techniques are becoming svailable. Controls for CO have been partly
adapted from mobile sources*

Cembustion modifications include injection tming reward @TR), preignition chamber
combustion (PCC), air-to-fuel ratio adjiustments, and derating. Injection of fuel into the cylinderof &
Cl engine initiates the combustion process. Retarding the timing of the diesel fuel injection causes the
combustion process to ocour later in the power stroke when the pision is in the downward motion and
combustion chamber volume is increasing. By increasing the volume, the combustion tempersture and
pressure are Jowered, thereby lowering NO, formation. ITR yeduces NO, from all diesel engines;

however, the effectiveness is specific to each engine model. The amount of NO, reduction with ITR
diminishes with increasing levels of setard 4

Improved swirl panierns promote tborough air and fuel mixing and may include »
precombustion chamber (PCC), A PCC is an antechamber that ignites a fuel-rich mixture the
propagates 10 the main combustion chamber. The high exit velocity from the PCC results in improved
mixing and complete combustion of the lean air/fucl mixture which Jowers combustion 1empersture,
thereby reducing NO, emissions.$

10/96 Stationary Intersal Combustion Sources 3.3-3
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The ajr-to-fuel ratio for each cylinder can be adjusted by controlling the amount of fue] that
enters each cylinder. At airo-fuel ratios less than stoichiomerric (fuel-rich), combustion occurs wder
conditions of jmsufficient oxygen which czuses NO, 1o decrease because of lower oxygen and Jower
temperatures, IDerating involves restricting the engine operation to lower than normal levels of power
production for the given spplication. Dexating reduces cylinder pressures and wemperatures, theseby
Jowering NO,, formation !gte:.‘

SCR js an add-on NO, control placed in the exhaust stream following the engine and involves
injecting ammonda (NH) into the flue gas. The NH, reacts with NO, in the presence of & canalyst 1o
form water and nitrogen. The effectiveness of SCR depends on fuel quality and engine duty cyck
(load fluctuasions), Contaminants in the fiel may poison or mask the catalyst surface causing o
reduction or iermination in cawlyst sctivity, Load fluchiations ¢cas cause variations in exhaust
zcmpera‘m and NO, concentration which can create problems with the effectiveness of the SCR
system. :

NSCR is often refersed 10 a5 a three-way conversion caadyst system because the catalyst
sesctor simufteneously reduces NO,, CO, and HC and invoives placing a catalyst in the exbaust srcam
of the engine, The reaction requires that the O, levels be kept low and that the engine be operawd at
fucl-sich sir-to-fuel ratios*

The most scourate method for calcvlating such emissions is on the basis of "brake-specific™
emission factors (pounds per horsepower-hour [Ib/hp-hr]). Emissions are the product of the brake-
specific emission factor, the usage in hours, the rated power availeble, and the joad facior (the power
sctually used divided by the power available). However, for emission inventory purposes, it is ofien
easier 10 assegs this activity on the basis of fuel used. .

Once reasoneble usage and duty cycles for this category were ascenained, emission values.
were sggregated 10 amive at the factors for criteria and organic pollutams presemted.  Factorsin
Table 3.3-]1 are in pounds per milliop British thermal unit (b/MMBw). Emission data for a spesific
design type were weighted according to estimated material share for industrial engines. The emission
factors in these tzbles, because of their aggregate nature, are most appropristely applied to a populstion
of industrial engines rather than to an individual power plamt. Tabie 3.3-2 shows unweighted speciated
organic compound and air toxic emission factors based upon only 2 engines. Their inclusion in this
section is intended for rough order-of-magnitude estimates only. _

Table 3.3-3 summarizes whether the varions diesel emission reduction technologies (some of
which may be applicable 10 gasoline engines) will generally incrense or decrease Yhe sclected
parameter. These sechnologies are caregorized into fuel modifications, engine modifications, and
exhaust after-trestments. - Current data are insufficient 1o quantify the results of the modifications.
Tsble 3.3.3 provides general information on the wends of changes on selected parameters.

334 EMISSION FACTORS 10/96
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3.3.5 Updetes Since the Fifth Edition

The Fifth Edition was released in January 1995, Revisions to this section sinoe that date are
summarized below. For further detail, consult the memoranda describing cach supplement or the
background report for this scction. These and other documents can be found on the CHIEF electronic
bulletin board (919-541-5742), or on the pew EFIG home page (bup://www.eps.gov/oar/oagpsiefig).
Supplement A, February 1996
No changes,
Supplement B, Octwber 1996

. Text was revised concerning emissions and controls,

N The CO, emission factor was adjusted to reflect 98.5 percent conversion efficiency.

10/96 Stationary Internal Combustion Sources 3.3.5
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Table 3.3-1. EMISSION FACTORS FOR UNCONTROLLED GASOLINE
AND DIESEL INDUSTRIAL ENGINES*
CGasoline Fael Diesel Faed
(SCC 2402+003-01, 2-03-003-01) (SCC 2-02-001.02, 2.03-001-01)
Emission Fector | Emission Factor Ermission Factor i Emission Facvor | EMISSION
(Whp-hr) (b MMBw) (Tb/bp-hr) (R/MMBr) FACTOR.
Polluzant (power ourput) {foel input) (power output) {foel inpur) RATING
NO, 0.011 1.63 0.031 441 D
o 0439 62.1 6.68 E-03 0.95 D
50, 5.91 E-04 0.084 2.05 B-03 0.29 5
PM-10° 721 B-04 0.10 2.20 E-03 0.31 D
cof 1.08 154 I RES 164 B
Aldehydes 4,85 E-04 0.07 4.63 E-04 0.07 D
TOC
Exhaust 0.015 2.10 247 E-03 0.35 D
Evaporgtive 6.6] E-04 o.09 0.00 0.00 £
Crankcase 4.85 E-03 0.69 4,41 E-05 0.01 B
Refoeling 1.08 503 0.15 0.00 0.00 £

% References 2,5-6,9-}4 When necessary, an average brake-specific fuel consumption {BS}-‘C) of
hr was used to convert from Ib/MMBt to Ib/hp-hr, To convert from 1

7,000 B

C sification Code. TOC = total organic compounds.
® PM-10 = particulate matter less than or equal to 10 pm aerodynamic diameter. All pamcuh:e is

nssnzmdw

© Assumes 9% conversion of carbon in fuel 10 CO, with 87 weight % carbon in diesel, 86 weight %
gasoline, average BSFC of 7,000 Bu/hg-hr, diesel beating value of 19,300 Btwlb, ud

catbon in

be S 1 pm in size,

pasoline hesting value of 20,300 Btw’lb

3.3-6
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-hy, multiply by 0.608. To convent from I/MMBtu w ng/J, multiply by 430, SCC Som
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Table 3.3-2. SPECIATED ORGANIC COMPOUND EMISSION
FACTORS FOR UNCONTROLLED DIESEL ENGINES*

EMISSION FACTOR RATING: E

Emission Factor

Poliutant ATy
Benzene” 533 04
Tohuene® ' 4.09 1204
Xylenes® 2.85 B-04
Propylene® 2.58 E-03
1,3-Butadiene®™* <391 E05
Formsldehyde® 118 E-03
Acetaldehyde” 7.67 B-04
Acrolein® <925 E-05
Polycyclic aromatic hydrocarbons (PAH) .
Naphtbalene” 8.48 E-05
Acenaphthiylene <5.06 E-06
Acenaphthene <142 E-06 -
Fiuarene 2.92 B-05
Phenanthrene 2.94 B-05
Anthracene 1.87 E-06
Fiuoranthené 1.61 E-06
Pyrene 4.78 E-06
Benzo(s)anthracene 1.68 B-06
Chrysene 1.53 BO7
Beazo{b)fluoranthene <9.91 E-08
Benzo(k)fiuorantbene <155 B0
Benzo(s)pyrene <1.88 E-07
Indeno(1,2,3-cd)pyrene <3.75 E-07
Dibenz(ah)snttracene <5.83 BT
Beazo(g,b,Nperylene <4.89 E-07
TOTAL PAH 1.68 E-04

Codes 2-02-001-02, 2-03-001-01. To convert from I/MMBtu to ng/l, mukiply by 430,

b Hazardous wpollmnximed
¢ Based on data from 1 engine.

10/96 -

in the Clean Air Act.

Stationary Internal Combustion Sources

* Based on the uncontrolled levels of 2 diesel engines from References 67, Source Classification
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Table 3.3-3. EFFECT OF VARIOUS EMISSION CONTROL TECHNOL OGIES

ON DIESEL ENGINES*
Affected Parameter
Technolo& Increase Decrease
Fuel modifications
Sulfur coptent incresse PM, wear
Aromatic content increase . PM, NO, :
Cetane number - PM, NO,
10% and 90% boiling point M
Fuel additives PM, NO,
Wiater/Fuel emulsions ‘ .~ NO,
Engine modifications
Injection timing retard M, BSFC NQ,, power
Fuel injection pressure PM, NO, -
Injection rate control . NO,, PM
Rapid spill nozzles ™
Electronic timing & metering NO,, PM
Injector nozzle geomeny M
Combustion chamber modifications NO, PM .
Turbocharging PM, power  NO,
Charge cocoling NO,
Exhsust gas recirculation FM, power, wear NO,
Oil consumption control PM, wear
Exhaust sfter-treatment
Particulate traps FM
Selective cemlytic reduction _ NO,
Oxidation catalysts TOC, CO, PM

* Reference 8. PM = particulate maner. BSFC = brakew-specific fuel consumption.

3.3-8 EMISSION FACTORS - 10/96
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11.12 Concrete Batching
11.12.1 Process Description!™

Congrete is composed essentially of water, coment, sand (fine aggregate), and coarse aggrogate.
Coarse aggrepate may consist of gravel, crushed stone, or iron blast furmace slag. Some specialty sggregate
produets could be either heavyweight apgregste (of barite, magnetite, Emonite, imenite, ron, or steel) o
Yightweight aggregate (with sintered clay, shale, slate, distomaceous shale, pealite, vermiculite, slag, punice,
cinders, of sintered fly ash}, Concrete batching plants store, convey, measnae, and discharpe these
constitnents into trucks for transport 1o a job site. In some cases, concrete is prepared at a building
constructon site or for the manufacture of conerete products such as pipes and prefabricated construction
parts. Figure 11.12-] is 2 generslized process diagram for conexete batching.

The raw materials can be delivered o a plan: by rail, truck, or barge, The cement is wansferredto
elevated storage silos pneumatically or by bucket clevalor, The sand and coarse aggregate are transfered to
elevated bins by front end loader, clam shell crane, belt conveyor, or bucket elevator, From these clevated
bins, the consrituents are fed by gravity or serew conveyor to weigh hoppers, which combine the proper

ruck mixed (ransit mixed) concrete involves approximaly 75 percent of U, 8. concrete batching
plants. Atthese plants, sand, sggregste, cement, and watcr are sll gravity fed from the weigh hopper into the
mixer trucks, The concrete is mixed on the way 1o the site where the concrete is to be poured. Cenrral mix
facilitics (inchading shrink mixed) constinne the other one-fourth of the industry. With these, concreseis
mixed and then wransferred 10 either an open bed dump truck or an agitstor wuck for wansport o the job site,
Shrink mixed concrese is concrete that is partially mixed st the central mix plant and then completely mixed
i 8 fruck mixer on the way 1o the job site. Dry batching, with concrete mixed and hauled to the constction
site in dry form, is seldom, if éver, used. ' '

11.12.2 Emissions And Controls™’

Esmission factors for concrere batching are given in Tables 11.12-1 and 11.12-2, with potential air
pollutant emission points shown. Particulate matter, consisting primanily of cement dust but including some
aggregate and sand dust esnissions, is the only pollnant of concem. All bun one of the exnission points are
fugitive in natare. The only point source is the transfer of cement 10 the silo, and this is usually vensedw a
fabric filtey or "sock™. Fugitive sources include the wansfer of sand and aggregate, tnuck loading, mixer
joading, vehicle traffic, and wind erosion from sand and sggregate siorage piles. The amount of fogitive
emissions genersied during the transfer of sand and aggregate depends primarily on the surface moistare
content of these materials, The extent of fugitive emission control varies widely from plant to plant,

Types of controls used may include water sprays, enclosures, hoods, curiaing, shrouds, movabie and
telescoping chutes, and the like. A major source of potential emissions, the movemens of heavy tucks over
unpsved or dusty swiaces in and around the plant, can be controlled by good maintenance and wenting of the
road surface, _—

10/86 (Reformaned 195) Mineral Products Industry i1.12-1
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Table 11.12-1 (Mewic Units). EMISSION FACTORS FOR CONCRETE BATCHING

Filterable® Comndensabie I
Sowes (SCC) PM_ | RATING | PM-10 | hoganie |  Opwie |
Sand and » transfer 10 eievated bib 0.014 3 ND ND ND
(3-05-011 _
' Comens wioading 1o elevated mosage s
Posumatic® 0.13 p Np ND ND
Buckst elovatar (3-05-013-07)f 0.12 3 ND ND WD
Weigh hopper Joading (3-05-011.8§ 0.0 E ND ND N
Mixer loading (central mix) (3-05-011-09F 0.02 E ND ND ND
Track loading (vruck mis) (3-05.01 1108 0.81 3 ND ND ND
Vehicie taffic (anpuved roads) (3-05-014-_ 45 c ND ND N
Wind erosion from Sand sl aggregate stomge piles 3.9 D ND NDY W
@-os-o11,.) e ‘ ‘
Total process emissions (tck mixX3-05-011 § 0.05 E ND ND XD

* Factors represent uncontrolled emissions unless ottfT™ise noted. All cmission factors are in kg/Mgof
material mixed unless noted. Bascd on a typical y@ weighing 1.818 kg (4,000 b) and containing 227 kg
(500 1b) cement, 564 kg (1,240 Ib) sand, 864 kg (1,900 Ib) coarse aggregate, and 164 kg (360 Tb) water.
85CC = Source Classification Code, ND = no data.

b Filiersble PM is that PM collccted on o prior to the filer of z2n EPA Method 5 (or equivalent) sampling
tain.

¢* Condensable PM is that PM collected in the impinger portion of s PM sampling vain,

4 Reference 6.

® For uncontrolled emissions measured before filter. Based on 2 1ests on preumatic conveying controlled by
a fabric filter. '

f Reference 7. From sest of mechanical unloading to hopper and subsequent transport of cement by eatlosed
buckes elevator to clevated bins with fibric socks over bin vent.

£ Reference 5. Engincering judgment, based on observations and emissions 1ests of similar controlled

SOUTCes. )
'} From Section 13.2-1, with k= 0.8, 5 =12, S = 20, W = 20, w = 14, and p = 100; units of kg/vehiclg

" Kilometers traveled: based on facility producing 23,100 1 fyr (30,000 yd* Ayr) of concrete, with avenige
ek joag of 6.2 1 (8 yd®) and piant 1oad length of 161 meters (0.1 mile).

I Prom Section 11.19-1, for emissions <30 micrometers from insctive storage piles; \x_uﬁt_i;_}iir%m
} Based on pneumatic conveying of cement at 8 truck mix facility. Does not include vehicle traffic or wind

erosion from storage piles.

YO/B6 (Roformand 198) Mineral Products Industry 11.12-3
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Table 11.12-2 (English Usits). EMISSION FACTORS FOR CONCRETE BATCHING?

Filtersble® Condensbl M
Source (SCC) PM_ | RATING | PM.I0 | Wnorgenic | Ougmie
Sund and aggregate transfer 1o elevated bin 6,029 E ND ND 1)4]
(3-05-011-06)" 0.08) ~
Cemens unlonding 10 elevited Rorage silo
©on ~
Bucket elevator (3-05-011-07F 0.24 E ND ND ND
{0.06) :
Weigh hopper londing (3-05-01 108 0.0 E ND ND ND
(0.04)
Mixer Joading (oentral mix) (3-05-011-09) ; 0.04 E ND ND ND
{Q 07) ” .
Truck louding (sruck mis) (3-05-011- 108 0.02 3 ND ND ND
X ©.04) .
Vehicle tffic (umpuved mads) (305011, ) 16 o) . ND ND ND
(0.02)7
Wind trosion froms sand and uggrogei morge 3.8k D ND . ND "D
plies (3-05-01 1Y o0 . .
Totsl process emissions (rck mix) 0.1 E ND ND ND
__goso. Y {6.2)

¢ Factors represent uncontrolled emissions unless othepVise noted.  All cmission factors are in Ib/ton {W ) 0R
of material mixed unless noted. SCC = Source Classification Code, ND = no data.

b Based on & typical y& weighing 1.818 kg (4,000 1b) and containing 227 kg (500 b} cement, 564 kg {1,240
Ib) sand, 864 kg (1,900 Ib) coarse aggregate, snd 164 kg (360 Ib) water,

¢ Fihersble PM is that PM collected on or prior to the filker of an EPA Method § (or cquivalent) sampling

wain.
¢ Condenssble PM is that PM collected in the impinger portion of & PM sampling train.
¢ Reference 6.

f For uncontrolled emsissions measured before filter. Based on 2 tesis on pneumatic conveying controlied by
& fubric filter.

£ Reference 7. From test of mechanical unioading 1o hopper and subscquent transpon of cement bycaclosc:d
buckel ¢levator 1o elevated bins with fabric socks over bin vent,

Rcfen:nce 5, Engintering judgment, based on observations and emission tests of similar controlied sources.
} Prom Section 1321, with k= 0.8, 5= 12, S = 20, W = 20, w = 14, and p = 100; units

units of Tofvehicle miles
waveled: based on fcility producing 23,100 m3lyr (30,000 yd’fyr) of concrete, with average truck load of
r w’)sndemtmdlengﬁmflﬁl meters (0,1 mile).

§ from Secuo:: 11.18.1, for emissions <30 micromelers from inactive storage piles,

* Units of b/acre/day.
1" Assmnes 1,017 m° (1/4 acre) of sand and aggregate storage at plant with production of 23,000 o’ 4r
(30,000 ya®iy2).

% Based on pncumanc conveying of cement at a wuck mix facility; does not include vehicle raffic or
wind erosion from storage piles.

Predictive equations that allow for exnission factor adjustment based on plant-specific conditions are

given in Chapser 13. Whenever plant specific datz are available, they should be used in lieu of the fugitive
ctmission factors presented in Table 11.12-1,

11,124 EMISSION FACTORS ' (Reformaned 155) 10/86
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**%* SCREEN3 MODEL RUN #¥*#
kid VERSION DATED 56043 *+#

challisg cement silo
M—M

SIMPLE TERRAIN INPUTS:

SOURCE TYPE - POINT
EMISSION RATE (G/S) = 0.740500
STACK HEIGHT (M) - 12.801¢6
STK INSIDE DIAM (M) = 0.1016
STK EXIT VELOCITY (M/8)= 0.0000
STK GAS EXIT TEMP (X} = 253.1500
AMBIENT AIR TEMP (K} = 2583.1500
RECEPTOR HEIGHT (M) - 0.0000
URBAN/RURAL OPTION © RURAL
BUILDING HEIGHT (M) w 4.2672
MIN HORIZ BLDG DIM (M) = 9.1440
MAX HORIZ BLDG DIM (M) = 15.2400

THE REGULATORY (DRFAULT) MIXING HEIGHT OPTION WAS SELECTED.
THE REGULATORY (DEPAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

ﬁUOY‘ FLUX = 0.000 M*x*4/5*+3; MOM, FLUX = 0.000 Mw#4/g+2,

*#+ FULL METEOROLOGY #**%
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CORC {UG/M**3) = 0.000
DIST TO MAX (M} = 100.00

DIST TO MAX IS < 2000, M., CONC SET = 0.0

LI AT 2SR T TIZ 222 YR TS2S 232322232282 2 24

*#%% SUMMARY OF SCREBN MODEL RESULTS %%
e T2 YT P F R T Y Y R T R R Y

CALCULATION MAX CONC  DIST TO TERRAIN
PROCEDURE (UG/M**3)  MAX (M)  HT (M)
SIMPLE TERRATN 646.2 120. 0.
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Modeled Cong, @ 4 bty smission rate (upm™) = 254
*Heat input (kW) = 133
Hest Velue (Bluigal) « 440,000
Hours of Operation (hiyr) 00
Heat Input (MM Blumr) = 044
Hest Input (MM Blulyr) « i
Galions of Fusl Burned (geifty) = 3
: Gailons of Fuel Bumed {Mgallyr) = 162
“126 KW+ 10 hp (7.5 IOW) = 133 W :
Polutant EF uncontrolied diesel engines (IbMMBR)
Acrolein £.25E-05
Borzens 8.33E-04
Benzo(apyrene : ’ 1.8BEL? PAH
BenzolbYivoranthene S.01E-08 PAH
Benzok)fuoranthene 185007 PAH
Chrysone ) A53E-O7 PAH
Divenzof{s. hlanthracens 5.83E.07 PAH
Formaiiehyde 1.18E-03
Incene(1,2,3-cdipyrene S.75E-07 PAH
Naphthalens B.ABE-US
Toluanm 4.05E-04
Xyletws 2.85E.04
PAH 1.75E-06

Non-carcinogenic HDAPA 58.01.01.585)

Poliutant ER {(bM) EL (b/h)  Modeling Required? *Z4uhr (mp/m3)  AACImgim3)  24-hr<AAl? OK?
Acrolein 4 20805 1. 70602 N _ 4 26E-D6 125E02 Y Y
Naphthaisne 4.B5E-08  333E+DON A 81EOB 250E400 Y A4
“Toluens 4.B6E-O4  Z50E+01 N 1.89E-08 18BE+DT Y Y
Kyionss 1.29E.04 280E+Q1 N 1.ME-05 Z8EMY Y h'd
*24-hr parsistance facior & 0.4
Carcinogenic (IDAPA 58.01.01.586)
Foliutant Generator (bt €l (i} Modeling Required? —Anmnual (ig/m3) AACC GHipnd) Annusi < .MGC‘? OK?
Benzene 4. 23E-04 8.00E04 N 1.34E-02 CLR0EO1 Y A'4
PAH 7.98E-07 2.00E-D6 N 2 53505 3.00E-04 Y Y
Formakiehyde 5.35E-04 S1CE-G4 Y 1. 7CE-02 TICELZ Y s
*annugl porsistance factor = 0.125 :
ComentSilc  ER {1} EL {b/hry  Modeling Required? “Z4-Br (mg/m3)  AAC (m/m3)  24-hr < AAL? K7
Portland Cemw 588 0.687Y 013 08Y v
*24-hy prrsistance factor 04
modeled Conc. @ 1 b/ emission mate (igin®) = 646

Note: The 24<hr concentretion was reduced by the ratic of permitted daily omissions to meximum deily emissions » 84,00011,008,000 = 0,083
700 pounds per minute (maximum), 80 minutes per howr, 24 howrs per day »> 1,008,000 pounds pef day |
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ABBREVIATED AIRS DATA ENTRY SHEET - CONCRETE BATCH PLAN

Narne of Facility: Chaliis Redi-Mix
AIRS/Permit #, 03700008
permit issue Date: September 21, 2001

issions Linit Name

| ScCé Alr Prograrmy
(25 spaces) (Please use name as indicated in (8 digit ) (SIPINESHA P/
permit) | NSPS/PSOMACT)
F!y3$Mement to Sio 30501199 Sip
Diesel Generator 20200401 8P
Aggregate Handling/Piles - 30600204 siP
Transit Mix Truck Loading 30501110 [
Fugitives apssee0 sip
Property Boundary 30588801 sp
RETURN TO PAT RAYNE

AIRS-PT.LST (9/86)
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" Redi-Mix’s Proposed Tier Il Operating Permit

September 17, 2001
State of ldaho, Department of Environmental Quality

Responses to Comments and Questions Submitted during a Public Comment Period for Challis

Introduction

The public comment period for Challis. Redi-Mix's proposed Tier I1 operating permit was held
from August 9, 2001 through September 10, 2001, as required by IDAPA 58.01.01.404.01.¢

(Rules for the Conirol of Air Pollution in Idaho). A public hearing was not requested by the

facility and the Director did not determine that there was good cause to hold a hearing in
accordance with IDAPA 58.01,01.404.02.c. Comment packages that included the permit
application, Idaho Department of Environmentsl Quality (DEQ) technical analysis, and the
proposed permit were made available at DEQ’s State Office in Boise, DEQ’s Regional Office in

1daho Falls, and the Challis Public Library. Comments were received by DEQ through postal
mail and electronic mail, |

Public comments regarding the air quality aspects of the proposed permit and analysis have been
summarized below. Due to the similarity of many of the comments received, the surhmary
presented below will have some comments that have been combined and/or paraphrased in order
to eliminate duplication and to provide a more concise summary. Questions, comments, and/or
suggestions received during the comment period which do not relate to the air quality aspects of
the permit application, DEQ’s technical analysis, or the proposed permit are not addressed.

Public Comments and DEQ Responses

Comment 1:  Several public comments were submitted to DEQ addressing an adverse impact
to ambient air quality as a result of the Challis Redi-Mix facility.

Response to }: In accordance with IDAPA 58.01.01.403, a facility is allowed to operate provided
the operation does not cause or contribute 1o a violation of an ambient air quality standard.

Comment2: A public comment was submitted to DEQ expressing concem over road dust.

Response to 2:  The permit requires the facility to reasonably control fugitive emissions from the
facility, '

A public comment was submitted to DEQ stating that the facility does not have a
sock on the silo and referenced photographs. The photographs appear to show fugitive emissions
crossing the property boundary and silo emissions in excess of 20 percent opacity.

Response to 3: The permit does not allow fugitive emissions 1o cross the boundary and requires
reasonable control. The permit requires an air pollution control device to control visible
emissions. :

End of comments.
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